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1 Introduction

In RAN2-87 HARQ operation has been discussed for the first time for D2D communications. Although HARQ entity separation between WAN and D2D communications has been agreed, there are still several issues which should be considered on the HARQ operation for D2D communications. The remaining open issues related to HARQ operation are as followings: the HARQ entity assignment at UE, the number of HARQ processes per entity and adoption of RLC reordering. In this contribution, these issues are dealt with.
2 Discussion
RAN 2 agreements regarding HARQ operation:

•
No HARQ feedback is assumed for D2D communication [1]
RAN 1 agreements regarding HARQ operation: 

•
SA content for D2D broadcast communication includes a destination ID (8 bits) not any other IDs [2].

•
In T-RPT, starting from the beginning of the bitmap, the first four 1’s correspond to the first MAC PDU, the next four 1’s correspond to the next MAC PDU [2].

2.1
HARQ entity assignment 

Three options have been discussed so far for HARQ entity assignment; entity per source ID, entity per destination ID or per combination of source ID and destination ID. HARQ entity has a usual meaning of “the control unit of a set of HARQ processes for TBs destined to a specific UE” in WAN case. For the alignment of this convention, and the RAN1 agreement saying that “The only ID included in SA is the destination ID and the RX UE cannot figure out the source ID before packet filtering which is located in the upper than HARQ layer,” so it should be quite natural that the HARQ entity is assigned per SA destination ID. 

[Proposal 1]: HARQ entity is assigned per SA destination ID.

2.2
Number of HARQ process per entity

The number of process in an HARQ entity can be varying according to the degree of interleaving of RX buffer maintenance for a given MAC PDU and HARQ processing time. 

According to the RAN1 agreement [2], T-RPT in SA indicates the time resources for transmitting RVs of a given MAC PDU, and these resources are sequential in time. The RVs of new MAC PDU are scheduled only after the transmissions of RVs from old MAC PDU. Therefore, the depth of interleaving of RX buffer maintenance for a given MAC PDU is always 1.
HARQ processing time is quite less than that of WAN case (3ms) since D2D is using RLC UM which does not need the time to make and transmit acknowledgement packet to the sender. From this reason, we assume that HARQ processing time is less than 1ms which is enough for only buffer overriding in most cases. This means that every HARQ process does not last to the time instant when the other reception starts at the RX UE. 

As a result, there is no case that interleaving of HARQ processes in RX UE happens. This means that only one HARQ process is enough for D2D HARQ operation.

[Proposal 2]: The number of HARQ process needed is 1 per HARQ entity. 
2.3
RLC reordering 
According to the sequential MAC PDU reception explained in section 2.2, there is no case that MAC PDU is received out of sequence at RX UE. Therefore, the MAC SDUs are always transferred to RLC layer in sequence and RLC SDUs are also received in sequence at RLC layer. 
[Proposal 3]: RLC reordering is unnecessary.

3 Conclusion

In this paper we have discussed on the assignment of HARQ entity/process and the necessity of RLC reordering. 
[Proposal 1]: HARQ entity is assigned per SA destination ID at TX UE.

[Proposal 2]: The number of HARQ process needed is 1 per HARQ entity. 
[Proposal 3]: RLC reordering is unnecessary.

4 Reference
[1]. “Chairman’s Notes 3GPP RAN2 #83bis,”
[2]. “D2D RAN1 Chairman’s Notes #78”

1/2


